


5 10 | ZIV. SES 
612-8 IT 49.64.1165 


Marking and Tagging of Aquatic Animals: 
An Indexed Bibliography 


(WW Py 14444 f 


eS 
~ “ 
. o Mad. 
na 4 
—_ 


Oe 





UNITED STATES DEPARTMENT OF THE INTERIOR 
NN . v Fish and Wildlife Service / Resource Publication 1 mht AT 
. ARICINAI 


pi" BEST COPY AVAILABLE 














Resource Publications 


This publication of the Fish and Wildlife Service is one of a series of semitechnicai or instructional 
materials dealing with investigations related to wildlife and fish. Each is published as a separate paper. 
The Service distributes a limited number of these reports for the use of Federal and State agencies 
and cooperators. A list of recent issues appears on inside back cover. 





| Copies of this publication may be obtained from the Publications Unit, U.S. Fish and Wildlife 
_ Service, Matomic Building, Room 148, Washington, DC 20240, or may be purchased from the 
| National Technical Information Service (NTIS), 5285 Port Royal Road, Springfield, VA 22161. 








Library of Congress Cataloging-in-Publication Data 


Wydoski, Richard S. 
Marking and tagging of aquatic animals. 


(Resource publication / U.S. Department of the Interior, 
Fish and Wildlife Service ; 165) 

Bibliography: p. 

Includes index. 

Supt. of Docs. no.: I 49.66:165 

1. Fish tagging—-Bibliography. 2. Shellfish tagging— 
Bibliography. 2. Aqu:itic animals—Bibliography. I. Emery, 
Lee, 1946- __. II. Title. III. Series: Resource publication 
(U.S. Fish and Wildlife Service) ; 165. 


S914.A3 no. 165 333.95'4'0973 s 87-600168 


[Z5973.F54] [Sh1.56.8] [(016.59192 028} 




















Marking and Tagging of Aquatic Animals: 
An Indexed Bibliography 


By Lee Emery 
Richard Wydoski 





UNITED STATES DEPARTMENT OF THE INTERIOR 


FISH AND WILDLIFE SERVICE 
Resource Publication 165 
Washington, D.C. ¢ 1987 

















Contents 


Page 
Abstract l 
Acknowledgments 2 
Bibliography 3 
Key Word Index 52 
Biological Marks 52 
Chemical Marks 52 
Effects on Animal—General, Amphibians, Crustaceans, Invertebrates, 
Mammals, Marine Fishes, Mollusks, Reptiles, Other 52 
General References 53 
Invertebrates—General, Crustaceans, Mollusks, Other 53 
Marine Fishes 54 
Marking Cost and Reward Systems 54 
Marking Techniques 54 
Physical Tags—Body Cavity, Branding, Coded Wire, Dangler, 
Microtags, Mutilation, Petersen, Strap, Subcutaneous, Telemetric, 
Vinyl Tubing, Other 54 
Recovery and Retention 56 
Statistical Marking Techniques 56 


Vertebrates, Nonfish—General, Amphibians, Mammals, Reptiles 57 











iii 











Marking and Tagging of Aquatic Animals: 
An Indexed Bibliography 


by 


Lee Emery’ and Richard Wydoski? 


U.S. Fish and Wildlife Service 
Fisheries Academy 
National Fisheries Center-Leetown 
Kearneysville, West Virginia 25430 


Abstract 


This bibliography is a compilation of selected references on the marking and tagging 
of aquatic animals, with special reference to information on different kinds of marks 
or tags that are available, techniques of application, retention or recovery of marks or 
tags, and the effects of marks or tags on the organism. The references are arranged 
alphabetically by author, consecutively numbered, and indexed by key words that en- 
able easy access to references on particular subjects. The references are about equally 
divided between methods of marking fish and methods of marking other aquatic animals. 


The marking or tagging of animals is an impor- 
tant technique in fishery and wildlife management. 
It is used in fishery management and research to 
obtain information on such topics as stock assess- 
ment, migration, behavior, age validation, mortal- 
ity, population size, and stocking success. All 
marks or tags have capabilities and limitations 
that must be considered in choosing a particular 
mark for specific purposes. The published litera- 
ture on this subject is extensive but has not been 
compiled in a readily usable form. This bibliogra- 
phy is a compilation of selected references that 
should be useful as a starting point for biologists 
who are planning to mark fish or other aquatic 
animals. 

Thousands of tagging operations have been con- 
ducted over a span of several centuries. It is uncer- 





1Present address: Federal Energy Regulatory Commission, 
Office of Hydropower Licensing, 825 N. Capitol Street, N.E., 
Washington, D.C. 20426. 

“Present address: U.S. Fish and Wildlife Service, P.O. Box 
25486, Denver Federal Center, Denver, Colo. 80225. 

3The authenticity of this tagging has been questioned. (W. B. 
Scott and E. J. Crossman. 1973. Freshwater fishes of Canada. 
J. Fish. Res. Board Can. Bull. 184.) 





tain when fish were first marked, but one of the 
earliest references was provided by Izaak Walton 
in his treatise The Compleat Angler, which was 
first published in 1653. In the fifth edition, Wal- 
ton and Cotton (1898) described the 15th century 
recovery of a tagged ‘‘pike’’’ and discussed Wal- 
ton's technique of marking fish by tying a colored 
ribbon to the caudal peduncle. The marking of fish 
and other aquatic organisms encompasses a wide 
variety of techniques that range from the simple, 
such as attaching chicken wire to an organism or 
mutilating fins or toes, to the much more complex, 
such as identifying coded wire tags with x-rays, 
using satellites to monitor organisms tagged with 
electronic devices, or branding with laser beams. 

The references in this bibliography were selected 
to include some early historical studies that sum- 
marized the literature available at that time, or 
provided the first record of use of a specific mark 
or application technique. Others—such as those on 
radio and sonic tags—concern the use of these 
devices on a variety of fish and other aquatic 
animals. However, most of the references concern 
the different kinds of tags that are available; tech- 
niques of application, retention, and recovery of 
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marks or tags; and the effects of tags on the organ- 
isms. Emphasis is on references published from 
1950 to the early 1980's. In general, works pub- 
lished after 1970 contain most of the pertinent 
information needed to enable a biologist or man- 
ager to choose the type of mark and technique that 
is most appropriate. 


Most of the references are easily accessible 
through libraries. Many references on fish mark- 
ing published in foreign journals were omitted 
because they could not be readily obtained and the 
results or techniques discussed were similar to 
those obtained from studies conducted in North 
America. Many references for animals other than 
fish were found in foreign publications that can be 
obtained from most large library systems. In 
general, the references are rather evenly divided 
between freshwater and marine organisms. We 
have included four periodicals (J/nternational 
Marine Angler, Underwater Telemetry Newsletter, 
Marine Turtle Newsletter, and the Newsletter of 
Cooperative Shark Tagging Program) in this bib- 
liography because they usually contain helpful 
information about tagging or marking. 


An on-line computer search was performed by 
using the DIALOG data base service. The files 
searched were BIOSIS (Biosciences Information 
Service, Files 5 and 55), AQUACULTURE 
(File 112), AQUATIC SCIENCES AND FISHER- 
IES ABSTRACTS (File 44), and FISH AND 
WILDLIFE REFERENCE SERVICE DATA- 
BASE (File 957). Sets of key words (singular and 
plural) were combined with other key words to 
identify pertinent references. The first group of 
key words included brand, branding, clip, clipping. 
mark, marking, radio transmitter, tattoo, and 
tracking. These terms were then combined with 
biosystematic codes in BIOSIS that represented 
the following animals: abalone, alligator, clam, 
conch, crab, crayfish, crocodile, dolphin, fish, frog, 
leech, lobster, mussel, newt, octopus, oyster, por- 
poise, prawn, salamander, scallop, shellfish, 
shrimp, squid, tadpole, turtle, water snake, and 
whale. These key words were entered individually 
into the other data bases that do not have systems 
for coding animals. The following animals were 
encountered while we were developing the bibliog- 
raphy and are listed here to show the variety of 
animals that are included in the bibliography: 
banana slug, caiman, insects, manatee, marine 
sandworms and bloodworms, sea anemone, sea 


cucumber, sea hare, sea urchin, shark, sponges, 
starfish, sting ray, toad, and whelk. 

Selected key words were used to index the refer- 
ences for convenience and ease in locating the liter- 
ature on particular tags, marks, techniques, or fac- 
tors affecting the recovery of tags or marks. 
Although most of the key words are standard 
descriptive terms, the use of several for this bib- 
liography should be clarified. The category Chem- 
ical Marks includes materials such as adhesive 
resins, dyes, fluorescent pigments, inks, polymer 
injections, radioisotopes, stains, and tattoos. 
General Tagging includes references that offer 
detailed reviews on particular tagging methods or 
summarize many different kinds of tags, marks, 
and techniques. The 12 subdivisions of the cate- 
gory Physical Marks are mostly self-descriptive 
but the following should be defined: Branding 
includes laser and thermal marks; Vinyl Tubing 
Tags include all vinyl plastic tags such as cara- 
pace, dart, Dennison, flag anchor, herring, ribbon, 
roto, spaghetti, sphyrion, streamer, and toggle; 
Petersen Disks include bachelor button, cheek tag, 
Heincke stud, and other tags of the pin-and-disk 
type; Deagler Tags include such types as anchor, 
Atkins, Carlin, fingerling tags, hydrostatic, inter- 
nal anchor, and Lea; and Other Tags include all 
the other types of marks that do not fit into one 
of the 12 subdivisions of Physical Marks (e.g., bob- 
bers, chicken wire, hooks, luminescent tape, paint, 
paper clips, photographs, rubber bands, scars, and 
x-ray films). Eels (Anguilla), striped bass (Morone 
saxatilis), and salmon (Oncorhynchus spp. and 
Salmo salar) were arbitrarily excluded from the 
category of marine fishes, and appear in the non- 
designated category of freshwater species. 
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Mutilation 59, 69, 235, 293, 397, 696, 846, 866, 
1115, 1179, 1382, 1383, 1384. 


Petersen 29, 33, 159, 245, 254, 367, 368, 397, 427, 
428, 571, 660, 691, 734, 765, 766, 1208, 1266, 1267, 
1369. 


Strap 883, 1094, 1125, 1270. 

Telemetry 124, 218, 498, 768, 871, 974, 1224. 

Vinyl Tubing 9, 11, 29, 83, 91, 152, 214, 218, 226, 
235, 269, 327, 328, 342, 360, 365, 397, 405, 410, 
412, 476, 477, 535, 691, 692, 800, 831, 832, 849, 
856, 872, 981, 1026, 1027, 1131, 1132, 1146, 1179, 
1205, 1208, 1225, 1257, 1291, 1352. 


Other 359, 846, 883, 1046, 1125, 1384. 


Invertebrates— Mollusks 13, 25, 33, 126, 187, 218, 230, 


338, 368, 433, 446, 447, 480, 484, 499, 504, 538, 549, 
555, 556, 567, 570, 705, 760, 761, 769, 788, 801, 835, 
847, 887, 906, 1022, 1023, 1024, 1041, 1098, 1100, 
1126, 1168, 1186, 1213, 1216, 1234, 1238, 1280, 1285, 
1311, 1312. 


Dangler 761, 1168. 


Mutilation 25, 567, 705, 761, 835, 847, 1022, 1023, 
1024, 1041, 1098, 1234, 1280. 


Petersen 33, 368, 480, 847, 1022, 1023, 1024, 1098, 
1100, 1186, 1311, 1312. 


Telemetry 218, 1216. 
Vinyl Tubing 218, 570, 1023, 1024, 1098. 


Other 25, 126, 187, 230, 447, 480, 499, 567, 570, 
801, 1098, 1280. 
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Invertebrates—Other 313, 351, 432, 524, 534, 619, 625, 208, 216, 224, 225, 230, 231, 232, 235, 241, 243, 246, 
659, 727, 758, 759, 760, 885, 886, 938, 950, 1070, 247, 248, 249, 251, 254, 257, 262, 263, 266, 267, 271, 
1157, 1210. 274, 275, 278, 280, 283, 287, 288, 289, 290, 291, 292, 

294, 298, 299, 301, 302, 304, 305, 308, 309, 312, 313, 
Branding 625, 1070. 317, 321, 322, 323, 325, 326, 327, 329, 330, 333, 334, 
340, 348, 349, 350, 356, 357, 362, 363, 365, 369, 373, 
Coded Wire 619. 377, 378, 382, 383, 385, 386, 388, 389, 393, 396, 399, 
403, 414, 416, 420, 421, 422, 424, 426, 427, 428, 432, 
Petersen 534. 435, 436, 437, 438, 439, 440, 444, 447, 448, 452, 458, 
460, 461, 462, 469, 470, 471, 473, 474, 476, 478, 479, 
Vinyl Tubing 313, 727, 885, 938, 950. 480, 483, 486, 490, 492, 494, 495, 496, 500, 501, 503, 
504, 505, 507, 508, 510, 511, 529, 530, 533, 537, 538, 

Marine Fishes 1, 4, 6, 7, 8, 18, 19, 20, 23, 26, 32, 34, 539, 540, 542, 544, 546, 549, 552, 553, 555, 558, 51, 
37, 43, 44, 50, 53, 54, 62, 71, 72, 73, 74, 78, 79, 80, 562, 563, 565, 567, 570, 574, 578, 579, 581, 583, 587, 
81, 85, 86, 87, 88, 99, 102, 104, 105, 106, 110, 115, 592, 593, 595, 596, 597, 601, 604, 605, 607, 608, 609, 
117, 127, 133, 134, 135, 143, 150, 160, 161, 177, 182, 610, 611, 616, 617, 619, 620, 627, 628, 629, 636, 638, 
198, 205, 209, 210, 215, 225, 227, 228, 241, 248, 255, 640, 641, 642, 659, 668, 669, 670, 671, 681, 682, 685, 
262, 268, 270, 283, 285, 288, 297, 316, 340, 353, 356, 690, 693, 707, 713, 716, 719, 720, 721, 723, 725, 726, 
357, 369, 370, 371, 372, 376, 377, 380, 383, 384, 386, 727, 730, 733, 736, 737, 740, 748, 749, 751, 754, 756, 
390, 391, 401, 402, 409, 417, 435, 451, 475, 486, 500, 758, 763, 765, 767, 768, 769, 773, 774, 780, 781, 788, 
503, 510, 511, 532, 533, 551, 554, 555, 556, 557, 558, 800, 803, 812, 813, 815, 816, 817, 818, 820, 821, 824, 
559, 560, 576, 577, 582, 584, 585, 586, 587, 588, 592, 827, 828, 829, 833, 844, 845, 850, 851, 852, 857, 860, 
607, 608, 609, 621, 630, 631, 634, 635, 637, 645, 647, 861, 863, 865, 867, 868, 871, 873, 876, 879, 891, 894, 
648, 664, 666, 667, 669, 672, 682, 685, 687, 688, 689, 896, 898, 902, 905, 906, 907, 908, 918, 919, 921, 923, 
690, 698, 709, 710, 711, 712, 714, 715, 721, 728, 732, 924, 927, 928, 933, 935, 936, 939, 940, 943, 945, 947, 
740, 764, 775, 798, 799, 802, 803, 804, 805, 806, 807, 949, 955, 956, 957, 965, 967, 979, 985, 986, 990, 991, 
808, 811, 812, 823, 826, 840, 842, 876, 877, 900, 901, 992, 994, 998, 999, 1001, 1002, 1003, 1004, 1008, 
902, 918, 919, 921, 936, 942, 943, 948, 957, 958, 963, 1010, 1012, 1015, 1017, 1022, 1023, 1025, 1028, 1029, 
965, 978, 983, 984, 986, 993, 1005, 1011, 1031, 1032, 1030, 1032, 1037, 1044, 1045, 1046, 1047, 1049, 1050, 
1048, 1051, 1065, 1066, 1076, 1080, 1081, 1095, 1105, 1051, 1057, 1058, 1065, 1069, 1070, 1079, 1080, 1081, 
1108, 1120, 1122, 1125, 1134, 1143, 1151, 1152, 1161, 1082, 1083, 1084, 1085, 1086, 1095, 1096, 1098, 1100, 
1164, 1165, 1171, 1176, 1180, 1181, 1182, 1183, 1185, 1101, 1102, 1103, 1104, 1116, 1118, 1124, 1125, 1127, 
1217, 1218, 1236, 1254, 1269, 1271, 1272, 1273, 1274, 1129, 1130, 1132, 1137, 1138, 1142, 1144, 1147, 1148, 
1275, 1276, 1277, 1285, 1295, 1296, 1297, 1325, 1326, 1149, 1150, 1154, 1157, 1160, 1163, 1165, 1167, 1169, 
1339, 1331, 1335, 1353, 1354, 1355, 1385, 1386, 1388, 1172, 1179, 1186, 1188, 1192, 1197, 1198, 1201, 1202, 
1389, 1396, 1397, 1398, 1399, 1405, 1406, 1421, 1424, 1204, 1209, 1210, 1211, 1215, 1221, 1222, 1225, 1227, 
1427, 1432. 1228, 1229, 1235, 1238, 1242, 1245, 1246, 1250, 1255, 

1256, 1257, 1258, 1260, 1280, 1282, 1283, 1289, 1290, 

Marking Cost and Reward Systems 4, 85, 87, 95, 96, 1292, 1293, 1296, 1298, 1300, 1303, 1305, 1307, 1309, 
116, 134, 170, 174, 188, 196, 219, 223, 224, 225, 226, 1310, 1311, 1312, 1314, 1316, 1317, 1327, 1328, 1337, 
228, 237, 243, 266, 279, 281, 302, 305, 333, 335, 337, 1338, 1342, 1344, 1345, 1347, 1349, 1350, 1351, 1353, 
353, 354, 359, 360, 370, 371, 384, 404, 407, 409, 416, 1354, 1357, 1358, 1361, 1362, 1967, 1369, 1372, 1373, 
422, 464, 484, 508, 517, 520, 522, 526, 536, 554, 558, 1374, 1376, 1380, 1382, 1383, 1385, 1386, 1389, 1390, 
560, 573, 599, 601, 657, 660, 663, 697, 749, 784, 787, 1391, 1393, 1394, 1395, 1401, 1402, 1405, 1407, 1410, 
804, 806, 811, 821, 839, 868, 875, 894, 942, 943, 947, 1415, 1417, 1422, 1423, 1426, 1427, 1436. 


956, 968, 983, 989, 991, 993, 999, 1001, 1005, 1019, 
1024, 1026, 1029, 1045, 1049, 1052, 1053, 1054, 1058, Physical Tags—Body Cavity Tags 7, 18, 76, 80, 92, 


1061, 1088, 1109, 1122, 1127, 1144, 1147, 1165, 1187, 160, 182, 209, 210, 219, 254, 297, 376, 383, 384, 386, 

1209, 1217, 1228, 1249, 1251, 1263, 1270, 1285, 1286, 435, 459, 501, 560, 577, 630, 642, 664, 686, 688, 689, 

1296, 1342, 1352, 1365, 1377, 1395, 1403. 690, 722, 724, 740, 811, 900, 915, 936, 943, 957, 958, 

1031, 1032, 1056, 1066, 1097, 1108, 1123, 1128, 1164, 

Marking Techniques 3, 8, 9, 10, 12, 13, 16, 24, 25, 26, 1167, 1271, 1272, 1273, 1276, 1297, 1330, 1368, 1369, 
28, 30, 35, 41, 42, 47, 52, 53, 55, 59, 60, 62, 67, 77, 1396, 1397. 


79, 80, 82, 83, 85, 86, 89, 90, 92, 93, 95, 96, 107, 116, 

117, 119, 122, 124, 125, 127, 128, 129, 130,131,132, Physical Tags—Branding 3, 26, 30, 35, 56,91, 131, 136, 
134, 136, 138, 142, 144, 146, 154, 161, 162, 163, 164, 144, 154, 155, 175, 195, 200, 208, 216, 235, 249, 262, 
165, 166, 175, 177, 178, 181, 183, 188, 197, 199, 200, 264, 287, 296, 333, 334, 348, 349, 350, 363, 389, 423, 














424, 430, 460, 474, 482, 493, 507, 523, 562, 563, 565, 
579, 597, 609, 611 620,625, 703, 707, 722, 736, 779, 
852, 862, 903, 904, 907, 923, 935, 947, 949, 999, 1001, 
1002, 1045, 1058, 1061, 1070, 1092, 1166, 1192, 1197, 
1209, 1215, 1261, 1306, 1314, 1315, 1353, 1357, 1373, 
1375, 1402, 1408. 


Physical Tags—Coded Wire 95, 96, 97, 113, 114, 202, 
241, 261, 304, 305, 306, 309, 310, 327, 328, 401, 436, 
437, 438, 566, 578, 593, 619, 671, 685, 687, 721, 733, 
746, 778, 868, 882, 929, 939, 945, 952, 953, 954, 1028, 
1113, 1147, 1162, 1198, 1211, 1306, 1332, 1370, 1379, 
1385, 1423, 1436. 


Physical Tags—Dangler 1, 14, 16, 19, 20, 23, 26, 38, 
47, 50, 87, 100, 104, 106, 121, 143, 147, 148, 167, 171, 
174, 179, 191, 193, 201, 238, 248, 256, 272, 279, 285, 
292, 302, 305, 306, 320, 331, 332, 339, 366, 374, 379, 
380, 397, 400, 404, 411, 417, 419, 443, 465, 466, 467, 
486, 566, 584, 585, 586, 591, 595, 646, 650, 655, 680, 
710, 716, 738, 743, 756, 761, 771, 810, 811, 819, 823, 
825, 832, 864, 878, 901, 919, 921, 941, 942, 948, 963, 
965, 975, 976, 981, 988, 1001, 1052, 1053, 1054, 1055, 
1056, 1063, 1069, 1087, 1088, 1089, 1090, 1091, 1105, 
1111, 1112, 1119, 1127, 1128, 1168, 1179, 1196, 1201, 
1223, 1255, 1261, 1269, 1271, 1272, 1276, 1288, 1296, 
1323, 1324, 1329, 1375, 1378, 1386, 1398, 1399, 1406. 


Physical Tags—Microtags 190, 529, 596, 952, 953, 954, 
955, 956, 1211, 1263. 


Physical Tags—Mutilation 15, 25, 39, 40, 55, 59, 64, 
68, 69, 70, 77, 90, 98, 120, 123, 128, 145, 148, 155, 
162, 163, 167, 173, 183, 184, 189, 206, 220, 221, 222, 
234, 235, 252, 256, 265, 293, 294, 305, 306, 308, 319, 
323, 329, 330, 364, 373, 374, 385, 397, 398, 408, 418, 
422, 430, 431, 437, 439, 441, 442, 443, 445, 449, 456, 
470, 483, 492, 493, 496, 509, 523, 527, 528, 537, 540, 
542, 543, 547, 566, 567, 584, 590, 600, 601, 611, 654, 
655, 673, 681, 694, 696, 705, 706, 709, 710, 718, 724, 
725, 761, 762, 783, 833, 834, 835, 836, 837, 838, 846, 
847, 853, 865, 866, 888, 890, 904, 905, 912, 913, 917, 
920, 922, 935, 959, 962, 967, 969, 995, 996, 997, 1001, 
1013, 1014, 1020, 1022, 1023, 1024, 1033, 1034, 1036, 
1037, 1038, 1041, 1042, 1044, 1068, 1069, 1072, 1084, 
1098, 1099, 1114, 1115, 1128, 1156, 1173, 1174, 1175, 
1179, 1189, 1203, 1215, 1230, 1234 1240, 1250, 1259, 
1263, 1268, 1280, 1281, 1284, 1301, 1306, 1313, 1315, 
1323, 1332, 1333, 1334, 1360, 1361, 1367, 1368, 1373. 
1378, 1382, 1383, 1384, 1408, 1413, 1415, 1416. 


Physical Tags—Petersen 16, 19, 20, 23, 26, 29, 33, 43, 
99, 104, 105, 133, 135, 147, 149, 159, 161, 170, 171, 
172, 191, 207, 228, 237, 245, 254, 262, 266, 272, 278, 
279, 285, 316, 318, 331, 332, 333, 358, 367, 368, 371, 
372, 374, 379, 387, 397, 400, 427, 428, 445, 451, 463, 
464, 467, 480, 481, 486, 515, 520, 532, 534, 545, 551, 
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554, 565, 571, 573, 581, 582, 585, 586, 588, 601, 631, 
635, 650, 655, 656, 657, 660, 672, 681, 682, 691, 695, 
700, 710, 711, 712, 718, 722, 735, 739, 745, 765, 766, 
786, 787, 823, 826, 830, 833, 842, 847, 855, 874, 875, 
877, 893, 912, 919, 921, 926, 936, 959, 961, 969, 973, 
978, 986, 993, 1014, 1022, 1023, 1024, 1047, 1048, 
1051, 1056, 1098, 1100, 1105, 1125, 1163, 1186, 1187, 
1208, 1217, 1218, 1248, 1249, 1266, 1267, 1269, 1272, 
1273, 1276, 1286, 1296, 1311, 1312, 1324, 1364, 1365, 
1369, 1375, 1386, 1398, 1399, 1427. 


Physical Tags—Strap 20, 47, 49, 51, 58, 61, 64, 66, 89, 


109, 149, 167, 168, 171, 189, 196, 201, 234, 237, 239, 
240, 259, 270, 281, 282, 291, 294, 307, 308, 314, 316, 
317, 331, 332, 341, 354, 384, 386, 431, 457, 486, 493, 
509, 523, 530, 536, 540, 542, 545, 548, 586, 598, 627, 
630, 631, 650, 651, 654, 700, 706, 710, 711, 712, 735, 
784, 795, 796, 823, 883, 890, 895, 901, 902, 912, 914, 
917, 919, 927, 932, 960, 965, 973, 975, 976, 1050, 
1061, 1071, 1094, 1095, 1108, 1116, 1139, 1143, 1145, 
1155, 1164, 1172, 1175, 1191, 1199, 1200, 1201, 1225, 
1230, 1237, 1248, 1249, 1253, 1269, 1270, 1278, 1308, 
1325, 1326, 1327, 1343, 1364, 1365, 1373, 1377, 1391, 
1400, 1408, 1428. 


Physical Tags—Subcutaneous 16, 26, 56, 157,618, 655, 


722, 724, 919, 1012, 1290, 1405, 1410. 


Physical Tags—Telemetry 5, 21, 28, 43, 62, 63, 74, 107, 


124, 129, 177, 185, 194, 218, 224, 229, 250, 257, 258, 
260, 275, 286, 288, 290, 303, 315, 333, 356, 361, 378, 
393, 403, 415, 420, 439, 444, 461, 469, 471, 472, 475, 
478, 479, 487, 490, 498, 509, 516, 521, 526, 552, 562, 
563, 564, 580, 594, 602, 603, 604, 607, 626, 641, 643, 
666, 667, 668, 675, 679, 698, 699, 715, 722, 723, 728, 
729, 730, 731, 734, 738, 744, 757, 767, 768, 773, 774, 
777, 815, 820, 822, 833, 840, 843, 857, 865, 868, 869, 
870, 871, 919, 925, 928, 930, 932, 944, 974, 985, 987, 
1004, 1015, 1016, 1017, 1030, 1057, 1101, 1102, 1103, 
1113, 1122, 1129, 1130, 1136, 1137, 1142, 1144, 1153, 
1160, 1170, 1176, 1190, 1195, 1207, 1216, 1222, 1223, 
1224, 1226, 1227, 1228, 1229, 1231, 1241, 1242, 1252, 
1258, 1279, 1292, 1293, 1294, 1303, 1304, 1305, 1316, 
1317, 1318, 1319, 1322, 1336, 1341, 1344, 1345, 1346, 
1347, 1348, 1350, 1351, 1366, 1392, 1393, 1394, 1395, 
1414, 1426, 1432, 1434, 1435. 


Physical Tags—Vinyl Tubing 1, 4, 8, 9, 11, 20, 26, 29, 


34, 37, 38, 40, 43, 48, 54, 67, 70, 71, 72, 73, 76, 79, 
81, 83, 85, 86, 87, 91, 105, 116, 117, 134, 137, 138, 
139, 141, 142, 143, 149, 150, 152, 156, 158, 176, 180, 
189, 201, 205, 213, 214, 215, 217, 218, 223, 226, 227, 
235, 259, 266, 269, 270, 272, 278, 279, 305, 306, 311, 
312, 313, 314, 320, 327, 328, 333, 336, 341, 342, 353, 
354, 357, 360, 365, 370, 377, 380, 397, 405, 407, 409, 
410, 411, 412, 415, 416, 422, 429, 442, 443, 455, 463, 
464, 465, 466, 467, 476, 477, 481, 485, 486, 488, 489, 
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498, 505, 510, 511, 
560, 562, 563, 564, 
647, 648, 650, 68 


789, 798, 800, 802, 803, 804, 805, 806, 807, 808, 812, 


826, 831, 832, 842, 849, 856, 858, 859, 860, 864, 872, 
882, 885, 901, 912, 914, 919, 938, 942, 950, 981, 983, 
989, 1005, 1018, 1023, 1024, 1026, 1027, 1039, 1048, 
1056, 1060, 1083, 1098, 1120, 1121, 1122, 1131, 1132, 
1134, 1146, 1156, 1163, 1175, 1179, 1191, 1193, 1205, 
1208, 1209, 1217, 1218, 1225, 1232, 1236, 1239, 1244, 
1251, 1253, 1257, 1262, 1269, 1289, 1291, 1296, 1297, 
1298, 1299, 1300, 1301, 1315, 1352, 1354, 1364, 1368, 
1375, 1376, 1378, 1381, 1386, 1389, 1403, 1404, 1410, 


1424, 1425. 


Physical Tags—Other 19, 20, 25, 36, 58, 67, 77, 84, 126, 


132, 183, 186, 187, 189, 230, 248, 263, 271, 280, 291, 
294, 299, 322, 323, 341, 359, 406, 417, 440, 447, 458, 


459, 470, 473, 480, 493, 499, 523, 539, 564, 567, 570, 
575, 599, 606, 617, 627, 632, 707, 726, 772, 777, 801, 
802, 821, 839, 840, 846, 865, 883, 891, 899, 904, 905, 


924, 935, 946, 979, 1014, 1015, 1016, 1020, 1025, 


1041, 1046, 1049, 1059, 1069, 1086, 1095, 1098, 1108, 
1124, 1135, 1153, 1161, 1164, 1166, 1167, 1193, 1225, 
1231, 1233, 1235, 1280, 1338, 1340, 1349, 1367, 1375, 


1384, 1406, 1408, 1417. 


7,9, 11,1 
, 40, 41, 47, 48, 
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20, 23, 25, 26, 27, 29, 34, 38 
66, 68, 70, 73, 75, 
99, 


4, 
35, 
50, 51, 54, 56, 58, 60, 61, 63, 
76, 77, 79, 87, 89, 90, 93, 95, 98, 100, 104, 106, 
109, 112, 113, 114, 116, 123, 128, 137, 138, 142, 143, 
147, 148, 149, 150, 152, 154, 156, 158, 160, 168, 170, 
172, 174, 175, 179, 180, 184, 191, 193, 196, 201, 209, 
210, 212, 214, 215, 217, 219, 223, 227, 229, 233, 235, 
237, 241, 244, 246, 254, 256, 257, 259, 262, 264, 266, 
267, 269, 270, 272, 278, 279, 286, 293, 299, 301, 305, 
306, 307, 308, 309, 310, 311, 312, 313, 314, 316, 320, 
324, 327, 332, 339, 341, 354, 358, 360, 364, 365, 370, 
372, 374, 379, 380, 386, 396, 399, 401, 405, 406, 407, 
408, 409, 411, 412, 414, 415, 416, 417, 418, 419, 422, 
423, 427, 436, 437, 438, 441, 442, 443, 444, 446, 447, 
448, 451, 457, 459, 463, 464, 465, 466, 467, 476, 477, 
478, 480, 481, 485, 487, 488, 489, 497, 504, 507, 516, 
520, 527, 528, 529, 532, 535, 538, 540, 542, 543, 545, 
546, 548, 551, 553, 554, 559, 562, 563, 565, 566, 567, 
569, 570, 584, 586, 588, 590, 591, 598, 599, 601, 606, 
607, 618, 619, 627, 630, 631, 633, 637, 6 
651, 654, 655, 656, 657, 659, 660, 661, 
688, 


, 


5, 

37 
64, 
98 
28 


673, 679, 680, 681, 685, 686, 690, 692, 693, 695, 
697, 699, 700, 703, 706, 707, 710, 711, 712, 713, 714, 
717, 718, 721, 727, 736, 740. 743, 745, 746, 751, 752, 
755, 756, 758, 760, 764, 765, 777, 784, 786, 787, 789, 


798, 802, 804, 805, 806, 


5 
807, 808, 810, 811, 815, 817, 
819, 821, 822, 825, 826, 836 


, 837, 838, 839, 842, 856, 


512, 517, 535, 541, 543, 554, 559, 
570, 584, 586, 588, 611, 631, 633, 

1, 691, 692, 695, 699, 705, 708, 710, 
711, 712, 714, 718, 722, 727, 735, 749, 762, 764, 771, 


5, 18, 19, 


, 898, 900, 912, 917, 920, 
934 940, 941, 942, 945, 948, 
949, 950, 952, 953, , 957, 958, 959, 963, 965, 
978, 981, 983, 985, 987, 988, 989, 991, 993, 995, 998, 
1000, 1001, 1005, 1010, 1013, 1018, 1024, 1025. 1026, 
1027, 1028, 1029, 1031, 1032, 1037, 1038, 1044, 1045, 
1052, 1053, 1055, 1056, 1057, 1059, 1063, 1066, 1070, 
1073, 1080, 1083, 1086, 1087, 1095, 1097, 1098, 1099, 
1103, 1105, 1108, 1111, 1112, 1114, 1119, 1120, 1122, 
1127, 1128, 1131, 1134, 1139, 1140, 1141, 1143, 1146, 
1147, 1148, 1150, 1155, 1156, 1160, 1163, 1164, 1168, 
1179, 1187, 1189, 1191, 1194, 1196, 1199, 1200, 1201, 
1207, 1208, 1209, 1211, 1217, 1218, 1221, 1223, 1225, 
1226, 1227, 1230, 1232, 1237, 1240, 1241, 1242, 1244, 
1245, 1246, 1249, 1250, 1253, 1255, 1259, 1261, 1262, 
1268, 1269, 1270, 1271, 1272, 1273, 1276, 1281, 1282, 
1286, 1288, 1292, 1295, 1296, 1299, 1301, 1308, 1313, 
1314, 1315, 1316, 1317, 1322, 1323, 1324, 1325, 1326, 
1327, 1329, 1332, 1342, 1352, 1364, 1366, 1367, 1368, 
1369, 1374, 1375, 1376, 1377, 1378, 1379, 1380, 1381, 
1382, 1383, 1384, 1386, 1390, 1391, 1396, 1398, 1399, 
1400, 1401, 1402, 1403, 1404, 1405, 1406, 1408, 1410, 
1411, 1413, 1416, 1421, 1430. 


Statistical Marking Techniques 15, 26, 38, 75, 78, 81, 


100, 127, 197, 198, 226, 253, 270, 285, 295, 307, 308, 
359, 407, 425, 426, 449, 522, 532, 573, 589, 614, 634, 
648, 652, 732, 762, 765, 772, 785, 881, 892, 902, 948, 
968, 969, 970, 977, 1019, 1060, 1062, 1067, 1093, 
1117, 1126, 1133, 1158, 1159, 1203, 1371, 1412, 1429, 
1430, 1431. 


Vertebrates—Nonfish, General 36, 51, 58, 61, 62, 63, 


65, 77, 92, 115, 132, 137, 138, 139, 140, 141, 142, 155, 
163, 168, 169, 183, 184, 185, 186, 188, 189, 208, 213, 
233, 258, 263, 264, 271, 275, 276, 286, 287, 294, 314, 
322, 323, 329, 333, 348, 349, 350, 355, 408, 4 
457, 458, 483, 491, 492, 493, 497, 509, 516, 5 
526, 539, 540, 541, 542, 543, 561, 562, 563 
569, 580, 594, 611, 627, 629, 632, 649, 684 
730, 736, 738, 756, 773, 778, 779, 860, 865 
903, 904, 905, 926, 927, 928, 932, 935, 944, 971, 979, 
1003, 1013, 1014, 1015, 1020, 1025, 1044, 1050, 1057, 
1059, 1099, 1115, 1135, 1136, 1144, 1147, 1153, 1154, 
1162, 1163, 1166, 1167, 1193, 1195, 1203, 1207, 1215, 
1224, 1231, 1235, 1237, 258, 1260, 1282, 1292, 1293, 
1294, 1302, 1313, 1319, 1340, 1344, 1345, 1346, 1347, 
1348, 1349, 1350, 1357, 1373, 1375, 1400, 1401, 1402, 
1407, 1408, 1411, 1417. 


Vertebrates—Nonfish, Amphibians 65, 155, 183, 184, 
188, 208, 233, 258, 264, 294, 322, 348, 355, 434, 440, 
483, 497, 523, 561, 627, 629, 738, 778, 903, 904, 905, 
924, 1044, 1050, 1099, 1154, 1162, 1203, 1237, 1282, 
1302, 1313, 1402, 1408, 1411. 











Branding 155, 264, 348, 523, 903, 904, 1402, 1408. 
Coded Wire 778, 1162. 


Mutilation 155, 183, 184, 294, 483, 523, 904, 905, 
1044, 1099, 1203, 1313, 1408. 


Strap 294, 523, 627, 1050, 1237, 1408. 


Telemetry 258, 738. 


Other 183, 294, 322, 440, 523, 627, 904, 905, 924, 
1408. 


Vertebrates—Nonfish,Mammals 36, 62, 63, 137, 138, 


139, 140, 141, 142, 169, 213, 263, 276, 280, 287, 333, 
349, 350, 562, 563, 564, 565, 569, 580, 632, 649, 684, 
722, 723, 860, 926, 927, 928, 971, 1003, 1057, 1059, 
1135, 1136, 1153, 1163, 1166, 1167, 1193, 1224, 1258, 
1319, 1344, 1345, 1346, 1347, 1348, 1349, 1350, 1375, 
1417. 


Dangler 1375. 

Petersen 333, 565, 722, 926, 1163, 1375. 
Subcutaneous 722. 

Telemetry 62, 63, 333, 562, 563, 564, 580, 722, 723, 


928, 1057, 1136, 1153, 1224, 1258, 1319, 1344, 
1345, 1346, 1347, 1348, 1350. 


Vinyl Tubing 137, 138, 139, 142, 213, 333, 562, 563, 
564, 722, 860, 1163, 1193, 1375. 


Other 36, 263, 564, 1059, 1135, 1153, 1166, 1167, 
1349, 1375, 1417. 
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Vertebrates—Nonfish, Reptiles 51, 58,61, 77,92, 115, 


132, 163, 168, 183, 185, 186, 189, 208, 271, 275, 286, 
294, 314, 323, 329, 355, 408, 457, 458, 491, 492, 493, 
509, 516, 523, 525, 526, 539, 540, 541, 542, 543, 594, 
611, 627, 730, 736, 756, 773, 779, 794, 865, 888, 829, 
932, 935, 944, 979, 1013, 1014, 1015, 1020, 1025, 
1144, 1147, 1195, 1207, 1215, 1224, 1231, 1235, 1260, 
1292, 1293, 1294, 1340, 1357, 1373, 1400, 1401, 1407, 
1408. 


Body Cavity Tags 92. 


Branding 493, 523, 611, 736, 779, 935, 1215, 1357, 
1373, 1408. 


Coded Wire 1147. 

Dangler 756. 

Mutilation 77, 163, 183, 189, 294, 323, 329, 408, 
492, 493, 509, 523, 540, 542, 543, 611, 865, 888, 
935, 1013, 1014, 1020, 1215, 1373, 1408. 

Petersen 1014. 


Strap 51, 58, 61, 168, 189, 294, 314, 457, 493, 509, 
523, 540, 542, 627, 932, 1373, 1408. 


Telemetry 185, 275, 286, 509, 516, 526, 594, 730, 
773, 865, 932, 944, 1015, 1144, 1195, 1207, 1224, 
1231, 1292, 1293, 1294. 


Vinyl Tubing 189, 314, 541, 543, 611. 
Other 58, 77, 132, 183, 186, 189, 271, 294, 323, 458, 


493, 523, 539, 627, 865, 899, 935, 979, 1014, 1015, 
1020, 1025, 1231, 1235, 1340, 1408. 








Emery, Lee and Richard Wydoski. 1987. Marking and tagging of 
aquatic animals: an indexed bibliography. U.S. Fish Wildl. Serv.. 
Resour. Publ. 165. 57 pp. 


This bibliography is a compilation of selected references on the 
marking and tagging of aquatic animals, with special reference to 
information on different kinds of marks or tags that are available. 
techniques of application, retention or recovery of marks or tags. 
and the effects of marks or tags on the organism. The references 
are arranged alphabetically by author. consecutively numbered, and 
indexed by keywords that enable easy access to references on 
particular subjects. A list of general references includes detailed. 
in-depth reviews on particular tagging methods or summarizes many 
different kinds of tags, marks, or techniques. The references are 
about equally divided between methods of marking fish and methods 
of marking numerous other aquatic organisms. 


Key words: Amphibians, cost crustaceans, effects, general, 
invertebrates, m.mmals, marine fish, mollusks, non-fish 
vertebrates, other, physical tags, techniques, recovery, reptiles, 
retention, reward systems, statistical marking techniques, and 
vertebrates. 


Types of physical tags: Body cavity, branding. coded wire, dangler. 
microtags, mutilation, Petersen, strap, subcutaneous, telemetry. 
vinyl tubing, and other. 
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A list of current Resource Publications follows: 


157. The Breeding Bird Survey: Its First Fifteen Years, 1965-1979, by Chandler S. Robbins, Danny 
Bystrak, and Paul H. Geissler. 1986. 196 pp. 

158. Techniques for Studying Nest Success of Ducks in Upland Habitats in the Prairie Pothole Region, 
by Albert T. Klett, Harold F. Duebbert, Craig A. Faanes, and Kenneth F. Higgins. 1986. 24 pp. 

159. Research and Development Series: An Annotated Bibliography, 1889-1985, compiled by Thomas 
J. Cortese and Barbara A. Groshek. In press. 

160. Manual of Acute Toxicity: Interpretation and Data Base for 410 Chemicals and 66 Species of 
Freshwater Animals, by Foster L. Mayer and Mark R. Ellersieck. 1986. 579 pp. 

161. Interpretation and Compendium of Historical Fire Accounts in the Northern Great Plains, by 
Kenneth F. Higgins. 1986. 39 pp. 

162. Population Ecology of the Mallard. VIII. Winter Distribution Patterns and Survival Rates of 
Winter-Banded Mallards, by James D. Nichols and James E. Hines. 1987. 154 pp. 

163. Forested Wetlands of the Southeast: Review of Major Characteristics and Role in Maintaining 
Water Quality, by Parley V. Winger. 1986. 16 pp. 

164. Effects of Contaminants on Naiad Mollusks (Unionidae): A Review, by Marian E. Havlik and 
Leif L. Marking. 1987. 20 pp. 
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interests of all our people. The Department also has a major responsibility for 
American Indian reservation communities and for people who live in island 
territories under U.S. administration. 
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